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NHC(0)Z 



(I) 



wherein 

R o H or Cu4 alknxy; 

X^CHorN; 

Y = NHOorS; 

2 = C i_4 alkyl. Qm> cyctoalkyf. Cm alkenyi. NH2. C^ atkylamino, or C alkaxyalkyl, with the proviso that 2 may not 
be CH3 when R=K X=CH. and Y=NH and 2 may not be CH 3 when R=H. X=N and Y=NH and NHC(0)Z is in the para- 
position. 
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Description 

This appCcatbn discloses novel N^enylarmles having 4-heterocycf»c substrtuenta These confounds have activity 
as antioonvuteanls. La anticonvulsive agents, which provide relief tor patients suffering from seizures, such as those 
5 caused by epilepsy. The novel cornpounds of the invention also have melatonergic properties. 

New arrticonvuJsants with greater selectivity and tower toxicity are desirable due to the incidence of unwanted side 
effects arxi the failure of marked 

Certain benzimidazoles. ag.. 2-(substrtuted phenyObennrrtdfazoles. have been shown to have sedative activity. L 
YDden et al. in J. Fac. Pharrrt Gazi Univ.7. pp. 1 1 1-24 (1990) fferir^A mmpmmrift nf formula A: 

10 




in which R may be CH3. OCH3. Q, NO2 or paQ-NHQOJOk The preparation of the orthoi and me&4WC(0)CH3 
20 compounds was described in Chemische Berichte. 3£ p. 1469 (1899) and Chemische Berichta 34. p, 2961 (1901) 
respectively, however, no utility was cSscJosed. 

The preparation and use of N-{4-<1 H4r»rJazc{4.$b)^ acetarrode (B) as an intermediate has been 

disclosed by Kutteret aim a German patent application (DE 2305339). 

■ 25 




D. Lesieur et a! disclosed, in U.S. patent 5.276.051 . certain aryf ethylamine derivatives that may be used to treat 
melatonergic disorders and that have anxiolytic, antipsychotic and analgesic properties. These cornpounds are of for- 
35 muiaC: 



R 2 
I 

40 Ar-^CH^-N-R 1 (C) 



45 in which Ar is indolyI-3-yl or another benzoheterocycJic group, R, is an acyl group and R 2 is H ex alkyl. 
Among the compounds described by Lesieur el al is a compound of formula D: 



RQ 

so 



H 

55 



(D) 



wherein R3 can be H or C,^, alkyl; F^canboHandRscanbe substituted phenyl orphenylalkyi (containing a C,^» alkyl 
group). However, the Lesieur reference does not suggest the novel anticonvulsant amides of the present invention. 
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(X Axdsson etal disclosed, in European Patent Application (EP 0520200 A2). certain 1 -(substituted phenyi>-2- 
(substituted amino) benzimidazoles which may be used to block N-or L-type calcium channels in mammals and for the 
treatment of central nervous system cf sxxders such as migraine and epilepsy. These compounds are of formUa E: 



10 
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20 



but no phenylamide moiety is described for EL 

Applicants have discovered a novel series of antfoonviisant heterocydic derivatives of N-phenytamides which coo- 
form to formula b 



R v 



5 




NHC(0)Z 



a) 



30 



wherein 

R = Hor alkoxy; 
35 X = CHorN; 
Y = NH.OorS; 

Z = Ct^aIkyt.(^cyctoalkyir^^ d_4 alkyteirinov or Ct-4 altacyalkyl, with the proviso that 2 may not 

be CH3 when R=H. X=CH, and Y=NH and Z may not be CH3 when R=H, X=N and Y=NH and NHC(0)Z is in the para- 
position. 

40 Compounds of formula t. as well as pharmaceutical^ acceptable salts thereof, are described herein as useful in 
compositions and methods for the anticonvulsive and meJatonergic uses. 

The anticonvulsive agents of the invention have advantages over similar agents. They perform significantly better 
in maximal electroshock (MES) tests than reference compounds, ag., phenobarbital and valproic acid 

In antxxKTvuteant studies using pentylenetetrazol (PTZ)-induced seizure techniques, these compounds genera&y 
45 i mprcve length of survival or delay initial twitch or seizure responses. 

Use of effective amounts of the novel compounds of the invention in compositions and methods eOciting anticon- 
vulsive or meJatonergic effects in mammals in need of such treatment is discussed herein. 

These and other advantages will become apparent after consideration of the specffication and claims, 
j "Hie anticonvulsant agents described herein conform to formula I or are pharmaceutical^ acceptable salts or 
50 hydrates thereof : 

NHC(0)Z 

55 if m a (I) 
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wherein 
R = H or C1.4 altoxy; 
X = CHorN; 

Y = NROorS; — ■ .w.- *^^>- 

s 2 = d_4 alkyl. 0^ cycloalkyl, C2-3 aJkenyl. NH2, alkylamino, or Cv-4 alkoxyalkyl, with the proviso that Z may not 
beCHawhen R=H, X=CH, and Y*=IMH and Z may not be CH3 when R=H X=N and Y=NH and NHC(0)Z is in the pura; 
position. 

R is generally H or Ci_4 alkoxy. It is preferably H or OCH3. 
X may be CH or N. with CH preferred. 
10 Y is generally NH.0 or a but is preferably NH or O, most preferably NR 

Z can be alkyi, cycloalkyl. C2-3 afkenyl, NH* alkylamino, or C1-4 alkoxyalkyl, with the proviso that 
ZrnayrxrtteCH3whenFUHX=CHan^ R=K X =N and Y=NH and NHC(0)Z is 

in the pam position. Some preferred Z groups are alkyl. d_4 alkyl amino and alkoxyalkyl groups, most pref- 
erably CzHs. NHCH3 and CHfi&h groups, 
15 In some preferred embodiments. NHC(0)Z is in the ortho or meta position of the phenyl group and Z is CH3. 
In some preferred compounds. X is CHandZ is CH3. 0^ NHCH3 or CHiOCHa. 
In still another group of preferred compounds. R is H or OCH3 and Z is CH3 or CH2OCH3. 
By "alkenyT is meant alkyl groups containing a carbon-carbon double bond. "C^ alkenyT groups include CH^CH^ 
« CH=C»+CH3. and C(CH3) <= CH* 
20 The phrases "alkylamino" and "aJtaxyalkyT refer, respectively, to NH-aikyl and alkylene-O-alkyl groups, in which the 
alkyl and alkyl ene moieties contain from 1 to 4 carbon atoms. Preferred groups include NHCH3 and CH2OCH3. 

Preferred compounds of formula I have the amido group in the ortho or meta- position of the phenytalkyl moiety. 
In highly preferred embodiments, compounds of formula I have the amido group in the ortho- and meta position of 
the phenyl ring. La the NHC{0) Z group is in position 1 or 2 as shown here: 



30 




NHC(0)Z 



AH substituents have the definitions given for formula I, as above. 
35 These preferred embodiments include: 

N-p-{1 H4>enzimkiazol-2yl)phenyl]^Hnethyl urea, 

N-[2-(5-methaxy-1 H4>enzimiclazof-2-yf)phenyl] acetamide. 

N-[2-(1 H-benzimidazd-2-yl)phenyl] propanamide, 

N^-{b^nzthiarol-2-yl)pheny1] acetamkfe. 
40 N-{2-(benzoxazol-2-yf)phenyf] acetamide, 

N42^benzoxazol'2-yQphenyl}-^^e^ urea. 

N-f2-{1 H-benzinredazd-2-yl)phenyl] methoxyacetarnide. 

N-p^5Hnethaxy-1 H-benzrrnkJazd-2-yl)phenyO methoxyacetamide. 

hH2-(5-methaKybenzaxazo^ urea. 
as r>H2K5-methaxybenzoxazol-2-yl)phe^ acetamide. 

hH2^5nnethoxybenzthiazo^^ acetamide, 

N-p-(5-methaxy-1 H4>enzimkJazc4-2-yl)phenyf] propanamide. 

N^54nettaocHH4>enzim^ urea. 

N-{2-{1 H4>enzimia^d-2-yl)phenyQ cyclopropane carboxamide, 
50 N-{2-(5-methaxy-1 H-benzimida2c4-2-yl)phenyf] cyclopropane, carboxamide. 

N-p-{1 H-benzimidazol-2-yf)phen ^ 

N-p-{5-methoxy-1 H4>enzrmia^zol-2-yl^ 

N43^5-nriethQxy-1 H4>enzimio^zol-2-yl)phe acetamide. 

N-{3-(1 HHmkiazo{4.54>]pyncfi n-2yl)phenylj acetamide, and 
ss r4p-(5-mettx>xy-1H-im^ 

Additionally, compounds of Formula I also encompass all pharmaceutical^ acceptable arid addition salts and/or 

solvates, ag.. hydrates, thereof. The present invention also encompasses stereoisomers as well as optical isomers. 

ag., mixtures of enanttomers as wed as individual enantbmers and cfiastereomers. which arise as a consequence of 
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structural asymmetry *m certain con^^^ 

cation of carious methods which are wefl known to practitioners in the art 

The pharmaceutical^ acceptable arid addition salts of the invention are those in which the counter-ion does not 
contribute signJicantty to the toxicity or r^harrracotogical equivalents of the bases of Formula L They are generally pre- 
ferred for medical usage. 

In some instances, the salts have physical properties which make them more desirable for pharmaceutical formu- 
lation such as sofubflity, lack of 

irKjredients with which the substance may be used for pharmaceutical purposes. 

The salts are routinely made by admixtureof a Formula I base with the selected acid, preferably by contact in solution 
errploying an excess of comn^ ether, benzene, methanol, ethanol, ethyl acetate 

or acetorutrte. They may also be made by metathesis or treatment with an ion exchange resin under conditions in which 
the anion of one salt of the substance of the Formula I substance is replaced by another anion under conditions which 
ailow for separation of the deared extractkxi into a sorvent 

and ehition from/retention on an ion exchange resia 

Pharmaceutical!/ acceptable acids for trie purposes of saft tarnation 
phosphoric, hydrochloric; hydrobromic. hydrotodic, citric, acetic, benzoic, cmnamic. mandefic, phosphoric, nitric mucic 
isethionjc, palmitic, heptanoic and others. 

Tnecompourrisoftteinrentm 
woukJ be known to a skilled organic synthetic chemist Tnese schemes are meant only to be illustrative. 

Scheme 1: (Acytation of 2H2-aminophenyl)- 1 H4>ertzirradazole) 




Hj^J ^ HNC(0)R" 

(0 GO 



FT = C2-4 alkyl. Cj_* cydoalkyf, alkeny). lower alkoxyalkyt, or lower alkytairino. 
Scheme 2: (Preparation of N-alkyl ureas): 




R" ■ alkyl 
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Scheme 3: (Bcnzoxazole Preparation) 



15 



20 



1) 




NH 2 
OH* 




^rc* Cydohexane 



(v) 



(vi) 



(vii) 



2) (vfi) 



Ag z O 
CH 2 0, 

Room temp 



Qfrp 



KjCO^CHaCN 




(viii) 



or 
R-NCO 
Toluene 



HNC(0)R M 



25 Fr=C 1 _ 4 alkyl.orC 1 _4alkylaiiwK> 
Scheme 4 (Benzthtazole Preparation): 
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NH, 



SH 




CC^H DPPA,A 

^2 2)R M COCl 

KjGOyCHjCN 



(x) 



(xi) 



HNC(0)R" 
(xii) 



40 



PPA = potyphosphoric acid 

In the compound of Example 13. made using Scheme 4. FT is CH3. 



50 
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Scbgma5 (Imfctazopyridine): 

cqH 



1(7 



15 



20 



2 chloride H NHCOCH3 



The compound of Example 1 4 was made using Scheme 5. 
Scheme 6 (5-n^thc«ybenainkiazoles): 



CO^H 

^N^V^ 1 Kin. PhMTL CHPv^^N 



A H OiN 
(xvi) (xvii) (xviii) 



1, l 1 ♦ rr — - l 
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(xviii) 



(xix) (xx) 



40 



Typical FT groups are alkyl and alkoxyalkyi groups, such as CH3, C2H5, CH^OCHi. N-a!kyiamino, and 
the Cke. 

The compounds of the invention may be administered to patients in need of anti-convulsive treatment in a variety 
45 of ways. Thus, oral, transdermal, subcutaneous, intravenous, intramuscular, rectal buccal, intranasal and ocular routes 
can be used: Oral administration if preferred. - 

One or more of the compounds of the inventrca or a salt thereof, is rrixedwto 
of one or more conventional pharmaceutical excipients to produce a formulation to be administered by the desired route. 
Generally, such formulations will contain one or several carriers or diluents. Useful carriers include solids, semi-solids 
so and liquids which have misabflity, or other compatfcirity. with the active agent(s) so that they can deliver same to a patient 
or host 

Suitable carriers include lactose, dextrose, sucrose, sorbitol. mannitoJ. starches, gum acacia, calcium phosphate, 
alginates, tragacanth. gelatin, calcium silicate, rricrocrystaffine cellulose, pofyviny^yrroDdone, cefluJose. water, syrup, 
methyl cellulose, methyl- and propylrhydrcocybenzoates, talc, magnesium stearate, mineral oil and the Eke. Mixtures are 
55 operable. 

Other useful excipients include lubricants, wetting agents, gellants, emuisffiers, preservatives, colorants, perfumes, 
flavor enhancers, drying agents and the like. Mixtures can be employed. 
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Generally, compositions which include the compounds of the invention wflj contain from about 0.01 to about 10% 
of active compound(s) and 99.99 to 90%, or other suitable amounts, of exctpient(s). However, compositions containing 
large amounts, ag.. about 1% to about 95% by weight of active compound(s). are contemplated 

The compositions are preferably formulated in a unit dosage form, each dosage containing from about 5 to 500 mg, 
more usuafly 25 to 300 mg. of the active ingrecfienL The term "unit dosage form" refers to phystcalfy cfiscrete units suitable 
as unitary dosages for human subjects and other mammals, each containing a predetermined quantity of active material 
calculated to produce the desired therapeutic effect in association with the required pharmaceutical carrier. 

The active compounds are effective over a wide dosage range. For example, dosages per day win normaJty tafl within 
the range of about 0.5 to 300 mc^kg. of bo^ 
in single or multiple doses, is preferred. 

However, it will be understood that the amount of the compound actually administered, will be determined by a 
physician in right of the relevant circumstances including the condition to be treated, the choice of compound to be 
administered ttie chosen route of administration, the age, weight and response of the individual patient the severity of 
the patient's symptoms. 

For treating epilepsy, a compound of Formula I may be errpJoyed as a daily dosage in the range of about 50 mg to 
about 2000 mg, usuafly in 1 to 4 cfvided dosages, for an average adult human. A unit dosage would contain about 2JS 
mg to about 500 mg of the active ingredient 

tn general, compounds of Rxmula I may be used in treating epilepsy in mammals, inducfing humans, in a manner 
stmaar to that used for phenytoia Medical aspects of the treating of epilepsy are deserted in greater detail by BaB and 
Schteifer in Goodman and Gflman'fc The Pharmacokxiical Basts of Therapeutics. 8th ed : Goodman Gilman. A.; Rail. 
T.W.; Nfes. A.S.; Taylor. R. Eds.. Pergamon Press: New York. 1990; pp. 436-462. 

SPECIFIC EMBODIMENTS 

The following examples illustrate the preparation of various compounds of the invention and their effectiveness as 
anticonvulsants and melatonergics. 

Melting points were taken in Kimax soft-glass capillary tubes using a Thomas-Hoover Unimert capillary melting point 
apparatus (Model 6406 K)and are uncorrected. Infrared spectra were recorded on a Perkin-Omer 1800 Fourier Trans- 
form Infrared Spectrophotometer with peak positions given in reciprocal centimeters (cm - *). *H NMR spectra were 
obtained on a Bruker AC-300 NMR spectrometer equipped with a conxxjter-swrtchable 5.0 rrvn 1 H/i 3C probe. Cherrical 
shifts are reported in parts per million (6) dcwnfieW from tetramethylsrlane- 1 H NMR coupling constants (J values) are 
listed in Hertz (Hz) and spin multiplicities are reported as singlet (s). doublet (d), triplet (t), quartet (q). muhplet (m) 
and/br broad (b). Discharge chemical ionization (DC!) mass spectral data were acquired on a Firmegan 4500 quadrapole 
mass spectrometer equipped with a Vacumetrics discharge chemical ionization probe using rsobutane reagent gas at 
0-3 Torr source pressure. Microanalyses were acquired through the Analytical Department of The Bristol-Myers Squibb 
Company, Waflingford. CT. Analytical thin-layer chromatography (TLCj was performed on 0.25 rrm EM sifica gel 60F- 
254 coated glass plates and preparative flash chromatography was performed on EM siBca gel (32-62 mm). The solvent 
systems used are reported in each experimental. AH reaction, extraction and chromatography solvents were reagent 
grade and used without further purification except tetrahydrofuran (THF) which was distilled from sodiurn/benzophenone 
ketyl. All non-aqueous reactions were carried out in flame-dried glassware under a nitrogen atmosphere All corrrnerciaPy 
available reagents were used without further purffication. 

Unless otherwise noted, ail percentages recited herein are weight percents, based on total composition weight 

A, Synthesis 

Example 1 : N-f2-(1 H-benzirr^a^2-vl)ohenylT prcpanamida. To a solution/suspension of 2-{2-arrinophenyl) ben* 
zirrurJazole (5.0 g. 23.0 mmol). potassium carbonate (9.5 g. 69.0 mmd) in acetorritrile (300 my at 0 *C was added 
propionyl chloride (23 g. 23.0 mmol). The reaction mixture was allowed to warm to room tenperature. stir overnight. . 
followed by filtration to remove the white solid. This was washed thoroughly with acetonrtrila The acetonitrfle was con- 
centrated in vacuo, the residue extracted into methylene chloride, washed with potassium carbonate (saturated solution) 
and the organic layer was dried over anhydrous magnesium sulfate. The methylene chloride was removed in vacuo and 
the resulting solid was recrystalfized from methanol, rap. >20O°C. 1 H NMR (300 MHz, DMSOde) 6 1 3.1 4 (bs. 1 H). 13.00 
(s> 1H), 8.70 (d. J=8.4 Hz. 1H). aiO (d. J=8.0 Hz. 1H). 7.71 (d. J=7.2 Hz, 1H). 7.57 (d. J=a3 Hz. 1H). 7.46 (t, J=*0 Hz. 
1H). 7.31-7.20 (m. 3H). 2J53 (q, J=7.5 Hz, 2H). 1.23 (t J=7.5 Hz. 3H); 13C NMR (75 MHz. DMSOde) 6 172^, 150.9. 
172.1. 138.4. 133.4. 130.7. 1273, 123.5. 122.7. 122.3. 119.8. 118.6, 115.2. 11 1.5. 31.1. 9.6; IRfKBr) 3262. 1662 cm*; 
MS (DO) m/e MH*= 266; Analysis calcd for CteHisNaOt/O^sQt: C. 70.53; H. 5.64; N. 15.37; HjOi. 2.40; found: C. 
70^2^5.84:^15.42.^20^2.64. 

The acyfcrtion technique of Example 1 is referred to as "General Procedure A* hereinafter. 
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Example 2: ^-<b^fi^70t-P-vnpherivn rnethoxvacetamide. Preparation was carried out accoitfing to Scheme 
1 and General Procedure A using 2^-arramphenyQbenzir^ and rnethoxyacetyl chloride. Purification was 
achieved by recrystalHzation from methanol, rap. 229-231 °C. 1 H NMR (300 MHz, DMSOde) 6 13.48 (s, 1H). 13.1 1 (bs, 
1H). 8.80 (dd. J=9. 1.5 Hz. 1 H). 8.10 (dd. J=1.5. 9 Hz, 1H). 7.63 (bra 2H). 7.48 (dt, J=>1.5. 6 Hz. 1H). 7.28 (ra 3H). 4.09 
5 (s. 2H). 3.55 (s, 3H); 13C NMR (75 MHz. DMSOcfc) 6 169.26, 150.55, 137.58. 130.58, 127.43. 123.20. 122*1. 120.09. 
1 16.10. 72.22. 59.34, two carbons obscured; IR (KBr) 3300-2600. 1650. 1550. 1 125. 740 cnTi; MS (DO) m/e MH*= 
282; Analysis calCd for C^sf^: C. 68.31; H, 5.37; N, 14.94; found: C. 6&52; H. 5.46. N. 14.96. 

Some additional examples made according to Scheme 1 using General Procedure A are shown below in Table 1. 

w 

, Table! 




20 



Ex. 


FT 


Yleld(%) 


nup. °C 


3 


n-propyl 


28 


214-216 


4 


cydopropyl 


14 


235-236 


5 


i-propyl 


13 


202 


6 


cyclobutyl 


31 


>210 | 


7 


vinyl 


33 


>225 


8 


CH=CHCH3 


3 


>225 


9 


CH(CH3)=CH 2 


64 


221-223 



Example 1 0: ^-(terizirr»dazo^ urea. This example fllustrates Scheme 2. To a solution of 

35 2-(2-arrrirK)phenyO^^ (5.0 g. 23.9 rnmol) in toluene (300 mL) was added methyl isocyanate (1 .5 mL. 26.0 

mmol); th"e reaction mixture was allowed to stir overnight. The toluene was removed in vacuo to yield a yellow oil This 
was purified by column chromatography using sflica gel (20:1 ) in 5% MeOH/CHiCl* The product was isolated as a white 
soBd (4.6 g. 72% yield), rap. >220°C. W NMR (300 MHz. DMSOde) 6 12.9 (bs. 1H). 1 1.9 (s. c 1H). 8.50 (d. J=8.4 Hz. 
1H). 8.00 (d. J=7.9 Hz. 1H). 7.66 (s. 2H). 7.38 (t J=8 Hz. 1H). 7.28-7.24 (m, 2H). 7.07 (t. J=7.4 Hz. 2H). 2.74 (d. J=3.5 

40 Hz. 3H); 13C NMR (75 MHz. DMSOde) * 155.80. 151.3. 140.3. 130.3. 127.1, 122.5, 120.4. 1193. 114.1. 26.6. five 
caibons obscured; IR (KBr) 3344. 1672 cnO; MS (DCI) m/e MH*= 267; Analysis calc'd for CoH^NA: C, 67.65; H. 
5.30; N. 21.04; found: C. 67.59; H. 554; N. 21 .07. 

Example 11: W2-fbenzoxazol-2-vftohe nvfl acetamide. The compound was prepared in a mulfetep synthesis 
employing Scheme 3. as described: A suspension of 2-aminophenol (5.6 g, 45.81 rnmol) and 2-nitrobenzaldehyde (6.92 

45 g, 45.81 mmoO in cyclohexane (200 mL) was heated to reflux using a Dean-Stark apparatus to remove water for 5 h. 
The reaction mixture was concentrated in vacuo to yield bright yellow crystals of the corresponding tmine (1 0.71 g, 97% 
yield). To a solution of this tmine (7.88 g. 32.56 rnmol) in CM& 2 (200 mL) was added AgjO (9.05 g, 39.07 rnmol) and 
the reaction mixture was allowed to stir at RT overnight- The solvent was removed in vacuo to yield a solid shown to be 
the 2-{2-rutrophenyf) benzoxazole. This product was then suspended in ethanol (200 mL) with PK>2 (0.3 g) and charged 

so with H 2 (60 psi). The reaction mixture was altowed to shake on a Parr apparatus for 3 h. This was filtered through ceJite 
and the fltrate was removed in vacuo to yield a yellow solid. i H NMR showed this to be tie desired 2-(2-arninophenyl) 
benzoxazole. 3.85 g. TOs was aceryfated accorrJng to General Procedure A and purified by recrystal&zation from 
cyctohexanefethyl acetate, rap. 125-128*0; *H NMR (300 MHz, DMSOde) S 11.48 (s, 1H), 854 (d. J=9 Hz. 1H), 8.13 
(dct J=1.5. 9 Hz. 1H). 7.80-7.75 (m, 2H). 7.57 (m. 1H). 7.45 (m. 2H). 7.25 (t J=9 Hz. 1H). 2J23 (s. 3H); 13Q NMR (75 

55 MHz - DMSOde) 6 168.79. 161.46. 148.92. 140.39, 138.59. 132.89. 128.62. 126.18. 125.28^ 123.37. 120.29, 119.83, 
113.05. 111.07. 25.15; IR (KBr) 3270. 1685. 1540. 1240. 750 cm~i; MS (DO) m/e MH*= 253; Analysis calc'd for 
C15H12N2Q2: C. 71.42; H. 4.79; N. 11.10; found: C. 71.24;H.5.14; N, 10.76. 

Example 12: M-R-foenzc«azoJ-2-^ t^<^,^ 
of 2H2-arnino)phenyf benzoxazole (1.6a 7.6 rnmol) (preparation descrtoed in Example 12) was added methyl isocyanate 
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(0.47 g, &31 mmol) m toluene. The reaction mixture was heated to a gentle reflux overnight The solution was cooled 
and a white solid precpitatecL This was collected by filtration, recrystaflized from acetonitrfle/n^thancrf, dried in vacuo 
to give 0.132 g of a white solid. (7% yield), rap. 226-227*0. * H NMR (300 MHz, DMSO<tt & 10.96 (bs, 1 H), a48 (d, 
J=9Hz. 1H). 8.09 (d.J=6 Hz. 1H), 7.78 (m. 2ty 7.45 (ra 3H). 7.35(bs. 1H).7.08(t,J=6Hz. 1H) t Z71 (bs.3H);i3C 
NMR (75 MHz, DMSO^e) 6 161.6. 155.3, 148.7. 140.7. 132.5. 128.1. 125.8. 125A 120.76, 119.5, 119.1. 110.91; IR 
(KBr) 3300, 1665, 1550. 1250. 750 cnT*; MS (DCI) m/e MH* =. 268; Analysis calc'd for C^NjC^: C. 67.41 ; H, 4.90; 
N. 15.72; found: C, 67.39; K 4.85; N, 15.74. 

Example 13: t^-fl3enztfaa zol-2-v^ acetamide. This compound was prepared by muffistep synthesis using 
Scheme 4 as follows: A paste of 2-aminothiophenol (2.0 g, 15.97 mmoQ in polyptosphoric acid was prepared, ortho- 
Anthrartrtic acid (2.91 g, 1 5.97 mmol) was added and the reaction mixture was heated at approximately 250°C under a 
nitrogen atmosphere for 3 h. The reaction mixture was cooled to 1 75°C and poured into rapidly stirring water. The solid 
which had formed was collected by filtration; ft was washed witn^ 
do) arid MS stow the product to be the des^ 

to General Procedure A and purified by recrystaffizatfon from cyctohexanefethyl acetate, rap. 124-125°C. i H IMR (300 
MHz. DMSCkfe) & 1 1.83 fbs. 1H). 8.42 (d, J=8 Hz. 1H), 8.12 (m. 2H). 7.90 (dd. J=1, 12 Hz. 1H). 7.52 (m. 3H). 7.24 ft 
J=6 Hz. 1H), 2.19 (s. 3H); 13C NMR (75 MHz, DMSOife) 6 168.83. 167.46, 152.19. 13759. 133.13. 131.82. 129.92. 
126*0. 125.98, 123.82. 122.71, 122.05. 121.31. 119.99. 24.88; IR (KBr) 1690. 1540, 940. 740 cm"*; MS (OCT) m/e 
MH*» 269; Analysts calc'd for CtsHtjNaQtSi: C. 67.14; H, 451; N, 10.44; found: C. 67.12; H. 4.73; N. 1051. 

Example 14: N43-I1 Hirridazcf4.54>lpvrk^ This compound was prepared accorring to 

Scheme 5. The amino precursor was prepared by heating 2,3-cfiami hopyridine (5.0 g, 45 .8 mmoQ and 3-aminobenzoic 
acid (658 g, 45.8 mmol) in PPA. The reaction was stirred at 200 °C for 3 h and poured into water. Tto resulting solid 
was collected by titration and recrystalRzed from ethand to yield 1 .0 g of a beige solid which was shown to be the desired 
compound by 1 H NM R. This was acetylated using Gen eral Procedure A. The final product was punned by recrystaflization 
from methanol, m.p, >250 *C. tH NMR (300 MHz. DMSO-da) 6 13.40 (s, 1H). 10.16 (s. 1H). 8.54 (bs, 1H), 8.30 (m, 1H). 
7.99 (d, J=9 Hz. 1H). 7.84 (d. J=9 Hz. 1H). 7.69 (d. J=9 Hz. 1H). 7.47 ft J=9 Hz. 1H). 752 (dd, J=6. 8 Hz. 1H), 2.08 (s, 
3H);t3CNMR(75MHz.OMSO-a«)6 168.56. 152.71. 143.85. 139.92. 130.14. 129.38. 12152. 121.08. 118.10. 117.55. 
24.06. three carbons obscured; IR (KBr) 3400. 3260. 1635. 1550. 740 cm"i ; MS (DCI) m/e MH*= 253; Analysis calc'd 
for CuH 12 N40i: C. 66.66, H. 4.79; N. 22.21 ; found: C. 66.49; H, 4.88; N, 21.85. 

Example 15: hH2^5-met hoxv-1 H4>enzimiofrzol-2^pherrY^ This compound was prepared via Scheme 

6 in a muffistep synthesis as follows: 4-methoxy-1 ,2-phenytene cfiarrune cGhydrochloride (45 g. 30.43 mmoO was c&s- 
solved in NaOH (3 AO and extracted with CH2CI2- The organic layer was dried over MgS0 4 and the solvent removed in 
vacuo to yield an oil. *H NMR showed the free base to be pure. To this was added nitrobenzene (100 mL), ortho- 
nrtrobenzaldehyde ( 1 .09 g . 7.24 mmol) and the reaction was heated overnight The reaction mixture was cooled to RT 
and poured onto ethanofic HO (7.2 M) . EtaP was added and a red solid precipitated- The precipitate was coll ected and 
dissolved in methanol, charcoal was added and the mixture was filtered. The methanol was concentrated on a steam 
bath and the product was allowed to precipitate as a beige solid. * H NMR (DMSOde) confirmed this to be 4-methoxy- 
2-(2-rrrtrcphenyl) benzirrodazole (3.89 g. 48% yield). This material (2.90 g. 12.1 mmol). along with Pt0 2 (0.1 g) was 
suspended in EtOH (150 mL) and charged with ^ (60 psi). The rnixture was shaken for 1 h on a Parr hydrogenatfon 
apparatus; the mixture was ftter^ 

to be 4-methoxy-2^2^inopher^ This was acetylated according to General Procedure A and purified 

by recrystaflization from methanol, rap. 212-213°C. 1 H NMR (300 MHz, DMSOife) 6 rrixture of conformational isomers, 
8.66 (d, J=9 Hz. 1H). 8.05 (d. J=9 Hz. 1 H), 7.61 (d, J=9 Hz. 0.5H). 7.44 (m. 1 .5H). 758 (bs. 0.5H). 750 ft J=7 Hz. 1H), 
7.01 (d. J=1.5 Hz, 0.5H), 6.86 (m. 1H). 3.81 (s. 3H). 222 and 2,25 (s. 3H); 13C NMR (75 MHz. DMSOde) 6 (mixture of 
conformational isomers). 168.43, 156.69. 155.81. 150.90. 149.95, 142.90. 13853. 138.01. 136.55. 134.22. 130.35. 
130.14. 127.81. 126.88. 122.64. 1 19.69. 11955. 115.30. 113.46. 111.80. 100.87. 94.32, 55.48, 2550; IR (KBr) 3300- 
2600. 2750. 1635, 1545. 1270. 815 cm"i ; MS (DCI) nVe MH*= 281 ; Analysis calcd for deHuNaC^: C. 68.56; H. 5.03; 
N, 14.99; found: C, 68^3; K 5.42; N. 14.8. 

Example 16: N42^5*n ethoxv-1H4>enz^^ Using Scheme a 4-methoxy-2-{2- 

an<norjherryl)benzim^^ was prepared as described in Example 3. This was acylated with methoxyacetyl chloride 
using General Procedure A. Sofid was recrystalHzed from hexane/ethyl acetate to give a white soW-0.100 g. (5% yield), 
rap. 200-201°C. iH NMR (300 MHz. DMSOds) 6 13.44 (bs. 1H). 8.77 (dd. J= 1 .5. 9 Hz, 1H). 8.51 (dd. J=»1.5. 9 Hz. 1H). 
7.52 (d. J=9 Hz, 1H), 7.44 ft J=9 Hz. 1H). 7.25 ft J=9 Hz. 1H). 7.06 (d. J=2.4 Hz. 1). 6.88 (dd. J,=2.4. 11.1, Hz. 1H). 
4.08(s, 2H). 3.78 (s, 3H). 3.54 (s, 3H); *3C NMR (75 MHz. DMSOde) 6 169.19. 156.27. 150.15. 13757. 130.14. 127.13. 
123.16. 120.03. 1 16.40. 1 1255. 96.79. 7254. 59.35. 55.50. three carbons obscured; IR (KBr) 3500-2500. 1670. 1550. 
1300-1200. 1200-1 100. 750 cm~i ; MS (DCI) m/e MH*= 312; Analysis caltfd for d/H^N^O* C. 65.58; H, 5.50; N. 13.50; 
found: C, 65.72; H. 5.66; N. 13.10. 
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B t BgotoqicatActSvitY 

The anticonvulsive properties of the coapounds of the invention were evaluated using two standard aramal models 
of epOepsy: the maximal eJectroshock test (MES) and the pentylenetetrazol (PTZ)-induced seizure procedure. Melaton- 
ergic action ts indicated by bending studies done in hamster hypothalamus tissue- 

1 , PentYlenetetrazole - Induced Seizure Test 

The PTZ technique employed was simflar to that disclosed in RCT. plication WO 93/0572 (PCT/US92/07675). 
pubfished on April 1. 1993. 

In the PTZ procedure, female C57BI/6 mice (1 7-26 g) were injected Lp. (vol= 0.1 ml/20 g) with test compound or 
vehicle 30 mm before Lp. adrnintstration of 75 mg/kg pentylenetetrazol. Multiple doses of reference conpounds (etho- 
suximide, trimethacfione. and pentobarbital) were tested at the peak of activity and at the dose range reported in the 
Iterator a Ten nice were used per group. After injection, mice were placed in individual observation cages and monitored 
for one hour. During the f irst thirty minutes following PTZ injection, seizure activity was recorded by measure: the latency 
to the onset of preconvulsive activity (Pre) the latent 
(Fvst) the latency to the onset of the ftr^ 

Time). During the second thirty-minute period, only time of death was recorded 
TTK^cxxTpoundsthatp 

when compared to that produced by vehicle (reference) were classified as anticonvulsants. Sigrtficant differences 
between animals treated with reference or test compounds were determined using the Student's t-test 

2. Maximum Bectroshock Test 

The MES procedure used is based upon the tests disclosed by Swinyard and et al in J. Pharmacol. Expt Ther.. 
(1952) 106, 319 and LA Woodbury etal in Arch: Int. Phamxxxxtvn. (1952) 32-37 Th^ t^te afft afart rWrih^ in 
US. patents 5.242,942 and 5.240.937, respectively. 

In the MES procedure, a tonic seizure was produced in female C57BM6 mice (17-26 g) by the delivery of a 50 
mflliamps current through corneal electrodes for 0.2 sec. Before testing, the animals were allowed food and water an; 
fitfbffi. Compounds were injected Lp. 30 min before the M E& Reference compounds (phenytoin, carbamazepine. phe- 
nobarbttal. and valproic arid) were tested at the peak of activity and at the dose range reported in tiie literature. Seven 
mice were used per group. In this test anticonvuferve activity was indicated by the abolition of the hind Dmb tonic extension. 
The median effective dose (ED**) was obtained for each cornpound and compared to EPso's of reference compound(s). 



/ 
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The anticonvulsant properties of selected compounds of Formula I are shown in Table 2. 



Table 2 



Anticonvulsive Properties of Selected Formula 1 Compounds 




MES" 


PTZ Anti-Convulsive Results* j 


Ex No. 


Results 


Pre 


First 


Surv Time 


IGS 


Surv 


1 


4-H- 












2 


++ 












10 


++ 






++ 




tut 


11 


++ 












12 


+ 


+ 


+++ 


++ 


+ 


++ 


13 


+++ 












15 






+ 


4+ 






Pre: latency to first twitch 

First latency to first seizure 

Surv Time: duration of survival 

IGS: onset of intense, generalized seizures 

Surv: survival at one hour post-PTZ 

MES: maximum eJectroshock 



*50mQ^i4xFbrPTZresufts: + = > 100%cortrote; ++ = > 200% 
controls; +++ =»> 300% controls; = > 40Q% controls 
"For MES results: nKxfian effective dose (ED50): + = < 100 mg/kg; 
++ » < 75 mg/kg; +++ = < 25 mg/kg 



3. Measurement of Metetoneraic Binding 

Melatonin exerts its biological effects through specific receptors. Use of the biological active, radiolabeled agonist 
P^O^HOdomelatontn has led to the identification of high affinity melatonin receptors in a variety of species. In the 
mammalian brain, autoradiographic studies have localized the distribution of melatonin receptors to a few specific struc- 
tures. Although there are significant differences in melatonin receptor cfistrixition even between closely related species, 
the highest binding site density generally occurs in discrete nuclei of the hypothalamus. In humans, specific p2srj-2- 
iodomelatonin binding within the hypothalamus is completely localized to the suprachiasmatic nucleus, strongly sug- 
g esting that the melatonin receptors are located within the human biological clock. 

The following studies employ hamster hypothalamus tissue and 2-[i25|]Hodomelatorwi in assays to determine the 
melatonergic binding of the cornpounds tested 

1) Reagents: 

a) 50 mM Tris-HQ buffer pH 7.7 (20 C) using 10N NaOH 

b) 10~* M o^Woromelatonin (diluted with 50% DMSO: 50% H2O) 

c) 2^»rjiodomelatonin diluted to 0 ? 1 nM final concentration 
Source: NEN 

Calculations: CorTrerrtratkM of stock: 

Specific Activity = 2200 Ci/mMol 
Concentration = 236 rnCi/ml 

Concentration of stock = (236 x 1 0~e Ci/mI)/(2200 O/mMol) = 107.3 nM 
cpm/20ml 

(conaXWers/tube) = (1x 10"9 m/g (20 x lO^g 
= 2x10~Hm 

x by specific activity (2x10~" mMK2200 Ci/mMol) 
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=4.4x1(T*Ci 

x by decay factor (4.4 x 10"«) (1 on day made) 
=4.4x1(T* 

xby djpnVCi constant (4.4 x 1<r*)(2.22 x 10« cfcm/Ci) 
= 97680 dpm 
= 73260 cpm 

2) Tissue Preparation: Male Golden Syrian hamsters are decapitated, the brains are rapidly removed and chilled. 
The hypothalamus is crudely dissected and frozen on dry ice with tissue stored at -60°C urtta assayed. Tissue is 
weighed and thawed in 20 mis. ice cold TKs buffer (a) and homogenized by treatrnentwim 

at setting 17. Ice cold Trts (a) is added to a volume of 40 mis. The homogenate is centrifuged in a Sorvafl-SS-34 
head at 19,000 rpm (44.000 x g) for 10 rma at 4°C. The resulting supernatant ts decanted and discarded. The pellet 
is rehomogenized in an additional 20 mis of Tris-HCt. diluted and centrifuged as befora The supernatant is decanted 
and discarded. The resulting pellet is homogenized in 20 volumes of Tris-HCI per gram of original tissue (a 120 
homogenate). chined and held on ice until assayed. 

3) Experimental Design: 





Tube# 


Buffer (a) 


10~4M6-Chloro 
melatonin 


BMS Compound 


2-{i2SD- 
kxiomeiatonin 


Tissue Homoge- 
nate (120) 


Total Blank 


1.2 


20 ml 






20 ml 


160 ml 


Unknowns: 


3.4 




20 ml 






• 




5.6 






20ml cone. 1 


■ 






7.8 






20ml cone. 1 


• 


• 



4) I ncubatton : 0°C fice bath) for 1 hour. Tissue homogenate is added last to assay tubes (which are already in ice 
bath). 1 hour from adoption of tissue 5 mte of cold buffer (a) are added to assay tubes and they are filtered using a 
Hoefer single-filter manifold. The filters are washed 2 x with 5 mis of buffer. 

5) Activity: Compounds with an KJso value less than 1000 hM are termed active 

For reference cf: Duncan. M J., Takahashi. J.S. and Dubocovich. M.L 2-^ 2 S l|lodomelatonin Binding Sites m Hamster 
Brain Membranes: Pharrriaootooical Characteristics and Regional Distribution. 
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The melatonergic binding data for some selected compounds of Fb^ 



TaWe3 



Melatonergic Binding of Selected Formula I Compounds 


Ex.* 


ICg>(nM)* score 


1 


+ 


4 


+ 


8 


+ 


12 


-H- 


13 


++ 


14 


+ 


15 


-H-+ 


16 


++++ 



*IC5o(nM) is the nanomolar concentration giving emplace- 
ment of 50% cf radioactive label Inom melatonin bintfing 
sies In hamster hypothalamus tissue. Score: 4-100-600 
nM, +4-25-100 nM; 444=10-25 nM; 4444^<10 nM. 



Reasonable variations, such as those which would occur to a skflled artisan, can be made herein without departing 
from tfie scope of the invention. 

Claims 



1. A compound of formula I or a pharmaceutical acceptable salt thereof: 




NHC(0)Z 

(i) 



wherein 
R = H or C^ alkaxy; 
X = CHorN; 
Y = NKOorS; 

Z o Ct-4 altyl. C*-e cycloalkyl, Cm alkenyl. NH^ d_4 alkylamino. orC^ altaxyalkyt. with the proviso that 2 may 
not be CH3 when R=K X=CH, and Y=NH and 2 may not be CH3 when R=H, X=N and Y=NH and NHC(0)Z is in 
the para- position. 

2. The cornpound of claim 1 where X=CH. 

3. The axnpound of claim 2 wherein Z » CH3, C2H5. NHCH3, or CH2QCH3. 
4- The compound of claim wherein Y=NH. 

5. The conrpound of claim 1 wherein R = H or OCH3. 

6- The compoundof daim 4 wherein Z = CH3 or CH2QCH3- 

7. The compound of claim 1 selected from the group consisting of:N-{2-{1 H4>enzirrodazrj|-2-yf)phenv^ urea; 
^K5-methcwy-1^ acetamide; ^2Kbenzimida2^2>yl)phenyO propanan*Je; l*{2- 

(benzoxazol^-yi)phefw^^ urea ; ^^1H4>enzimkfazol-2-y1)p^ methoxyacetarrvde; hH2^Smethaxy- 
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1H4)eitrimkJ^ methoxy acetamide; N-p-{1 mrT^azo[4.5*lpyridh-2^pheriyO acetamide; N-[2- 

(1H4>enz»nkJazol-2'yQphenyq cyclopropane caiboxamide; f^^lH4>enzimkiazDl-2^^ 
mide; N42-{b€nzim«azo»-2^ph8nyl] propanamkie; and N^-(ben^iazo4-2-yf)phenyf] acetamide. 

s a An anficonvufeant pharmaceutical composition containing an anticonvulsive effective amount of a compound of 
claim 7 and a suitable amount of a pharmaceuticafly acceptable carrier. 

9. A melatonergic pharmaceutical composition containing a melatonergic effective amount of a compound of claim 7 
and a suitable amount of a pharmaceuticalry acceptable carrier. 

10 

10. Use of a compound of claim 7 for manufacturing a medicament for eliciting an antk»nvulsfve effect in a mammal. 

11. Use of a compound of claim 7 for manufacturing a medicament for eliciting a melatonergic effect in a mammal, 
/s 12. The compound of claim 7, N^1Hbenzinridazo>^ urea. 

13. The compound of claim 7. N-[2-{5-methoxy-1 H4)enzirnidazo^2-yf)phenyl] acetamide. 

14. The compound of daim 7. N^-{bertzirmiazo»^ 

20 

15. The compound of claim 7. N42-{benzthiazo^2-yf)^ 

16. The compound of daim 7, N^2-{benzoxazc4-2-y0ph urea. 

25 17. The compound of claim 7, N-{2-{1 H-benzimkfazof-2-yl)phenyf] rriethoxyacetairide. 

18. The compound of claim 7. N-[2-{5-methoxy-1 H4>enzinikiazol-2-yqphenyQ methoxyacetamida 

19. The compound of claim 7, N-[2-{benzoxazol-2-y0phenyt] acetamide. 

30 
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